Objective: Performance monitoring was investigated in typically developing (TD) children, children with Autistic Spectrum Disorder (ASD), and Methylphenidate (Mph)-treated and medication-free children with Attention Deficit Hyperactivity Disorder (ADHD). Methods: Subjects performed a feedback-based learning task. Event-related Potentials (ERPs) time locked to responses and feedback were derived from the EEG. Results: Compared to the TD and ASD groups, the medication-free ADHD group showed a decreased response-locked Error Related Negativity (ERN) and error Positivity (Pe), particularly as learning progressed throughout the task. Compared to the medication-free ADHD group, the Methylphenidate-treated group showed a normalised Pe. All clinical groups showed or tended to show a decreased feedbacklocked late positive potential to negative feedback. Conclusions: The ERPs suggest that medication-free children with ADHD, but not with ASD, have a diminished capacity to monitor their error responses when they are learning by performance feedback. This capacity partially 'normalises' in Mph-treated children with ADHD. Both children with ADHD and children with ASD are suggested being compromised in affective feedback processing. Significance: This study shows that measuring ERPs of error and feedback processing is a useful method for (1) dissociating ADHD from ASD and (2) elucidating medication effects in ADHD on component processes of performance monitoring.
1. Introduction
Objective
Although Attention Deficit Hyperactivity Disorder (ADHD) and Autistic Spectrum Disorder (ASD) are described as clearly distinct syndromes in the DSM-IV-TR (American Psychiatric Association, 2000) , in clinical practice it often appears difficult to discriminate between the two disorders (Clark et al., 1999; Jensen et al., 1997) . Phenomenological studies report that many children with ADHD also have ASD symptoms and vice versa (see for a review: Nijmeijer et al., 2008) and there is an increasing body of research suggesting genetic overlap between the two disorders (Ronald et al., 2008; Smalley et al., 2005) . Moreover, both ADHD and ASD have been related to executive functioning (EF) deficits (Geurts et al., 2004; Happé et al., 2006; Ozonoff and Jensen, 1999) , although there is an ongoing discussion on the type of EF profile that is specific for each disorder. This study uses electrocortical measures to investigate specific aspects of EF processes in children with ASD, Methylphenidate-treated and medication-free children with ADHD and a group of typically developing (TD) children. This approach may allow for discriminating children with ASD and ADHD on specific EF processes, as well as for investigating effects of the first-choice treatment of ADHD on these processes.
The EF ability targeted in this study concerns performance monitoring; the ability to continuously monitor whether action goals have been reached in order to optimise future behaviour (Stuss et al., 1995) . This ability can be investigated by extracting event-related potentials (ERPs) from the electroencephalogram (EEG) that are time locked to responses and feedback stimuli, reflecting internal and external monitoring processes, respectively (Falkenstein et al., 1991; Gehring et al., 1990; Miltner et al., 1997; Müller et al., 2005) . The children performed a probabilistic learning task, in which they were required to learn stimulus-response combinations by making use of performance feedback. An earlier study, which included the present group of TD children demonstrated that while learning progresses throughout the task, feedbacklocked ERP-components (prefeedback Stimulus Preceding Negativity, P2a and P3) decrease, while the response-locked ERP-compo-
